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dier long since calculated that, supposing five vol
canic eruptions to take place annually, it would re
quire a century to shorten the radius of the earth to 
the extent of 1 mm., or about i. inch. 

The author therefore concludes that, while the ex
travasation :of the lava is due to the latter cause, the 
presence of vapor is due alone to the surface and un
derground waters with which it comes into contact as 
it rises through the volcanic duct, the violence of the 
eruption being in exact proportion to the quantity 
which so gains access. 

THE PAPAW. 
To those accustomed only to see small plants in hot

houses, our illustration, showing the size to which the 
plant attains in Mexico, may come as a surprise. The 
papaws are permeated by a milky juice, which has the 
singular prol?erty of rendering tough meat tender; in 
fact, the act1ve principle, papain, has been proved to 
have a soluble effect on albumen and fibrin; and hence 
the explanation of its peculiar properties. 

Papain has even been used successfully to soften and 
loosen the membranous outgrowth from the skin of the 
throat which is attended with such fatal results in 
caseS of diphtheria. Fig leaves, according to M. Van 
Volxem, have similar properties. 

In our stoves the papaws are handsome shrubs or 
trees, with bold palmately-lobed leaves, and clusters of 
small cream-colored, bell-shaped flowers, containing, 

SUNLIGHT AND THE EARTH'S ATMOSPHERE. * whose billows roll hundreds of miles above our heads. 
Is it not, at any rate, conceivable that we may have 

THERE is, we may remember, a passage in which been led into a like fallacy from judging only by what 
Plato inquires what would be the thoughts of a man we see at the bottom? May we not, that is, have been 
who, having lived from infancy under the roof of a led into the fallacy of assuming that the intervening 
cavern, where the light outside was inferred only by medium above us is colorless because the light which 
its shadows, was brought for the first time into the full comes through it is so ? 
splendors of the sun. We may have enjoyed the meta- I freely admit that all men, educated or ignorant, al?
phor without thinking that it has any physical appli· pear to have the evidence of their senses that the air is 
cation to ourselves, who appear to have no roof over colorless, and that pure sunlight is white; so that, if I 
our heads, and to see the sun's face daily; while the venture to ask you to listen to considerations which 
fact is, that if we do not see that we have a roof over have lately been brought forward to show that it is the 
our heads in our atmosphere, and do not think of it as sun which is blue, and the air really acts like an orange 
one, it is because it seems so transparent and color- veil, or like a sieve which picks out the blue and leaves 
less. the white, I do so in the confidence that I may al?peal 

Now, I wish to ask your attention to-night to consid- to you on other grounds than those I could submit to; 
erations in some degree novel, which appear to me to the primitive man, who has his senses alone to trust to 
�how that it is not transparent, as it appears, and that for the educated intelligence possesses those senses 
this seeming colorlessness is a sort of delusion of our equally, and, in addition, the ability to interpret them 
senses, owing to which we have never in all our lives by the light of reason; and before this audience it is to 
seen the tlUe color of the sun, which is in reality blue that interpretation that I address myself. 
rather than white, as it looks; so that this air all about Permit me a material illustration. You see through 
and above us is acting like a colored glass roof over this glass, which may typify the intervening medium 
our heads, or a sort of optical sieve, holding back the of air or water, a circle of white light, which may re
excess of blue in the original sunlight, and letting only present the enfeebled disk of the sun when so viewed. 
the white sift down to us. I will first ask you, then, Is this intervening glass colored, or not? It seems 
to consider that this seeming colorlessness of the air nearly colorless; but have we any right to conclude 
may be a delusion of our senses, due to habit, which that it is so because it seems so? Are we not taking it 
has never given us anything else to compare it with. for granted that the original light which we see 

If that cave had been lit by sunshine coming through through it is white, and that the glass is colorless be
cause the light seems unaltered? and is not an appeal 
to be made here from sense to reason, which, in the 
educated observer, recalls that white light is made of 
various colors, and that whether the original light is 
really white and the glass transparent, or the glass 
really colored and so making the white, is to be decid
ed only by experiment, by taking away the possibly 
deceptive medium? I can take away this glass which 
was not colorless, but of a deep orange, and you see 
that the original light was not white, but intensely 
blue. If we could take the atmosphere away between 
us and the sun, how can we say that the same result 
might not' follow? To make the meaning of our illus
tration clearer, observe that this blueness is not a pure 

, spectral blue. It has in it red, yellow, blue, and all 
colors which make up white, but blue in superabun
dance; so that, though the white is, so to say, latent 
there, the dominant effect is blue. The glass colored 
veil does not put anything in, but acts, I repeat, like 
a sieve straining out the blue, and letting through to 
us the white light which was there in the bluishness; 
and so may not our air do so too? 

I think we already begin to see that it is at any 
rate, conceivable that we may have been hitherto un
der a delusion about the true color of the sun, though 
of course this is not proving that we have been so. And 
it will at any rate, I hope, be evident that here is a 
question raised which ought to be settled; for the blue
ness of the sun, if proven, evidently affects our prese.nt 
knowledge in many ways, and will modify our present 
views in optics, in meteorology, and in numerous other 
things, in optics, because we should find that white 
light is not the sum of the sun's radiations, but only of 
those dregs of them which have filtered down to us ; 
in meteorology, because it is suggested that the tem
perature of the globe, and the condition of man on it, 
depend in part on a curious selective action of our air, 
which picks out parts of the solar heat (for instance, 
that connected with its blue light), and holds them 
back, letting other selected portions come to us, and so 
altering the conditions on which this heat by which we 
live depends; in other ways innumerable, because, as 
we know, the sun's heat and light are facts of such cen
tral importance, that they affect almost every part of 
scientific knowledge. 

PAP A W TREE-CARICA PAPAYA. 

It may be asked, What suggested the idea that the 
sun may be blue rather than any other color? My 
own attention was first directed this way many years 
ago, when measuring the heat and light from different 
parts of the sun's disk. It is known that the sun has 
an atmosphere of its own, which tempers its heat, and 
by cutting of certain radiations, and not others, pro
duces the spectral lines we are all familiar with. 'l'hese 
lines we customarily study in connection with the ab
sorbing vapors of sodium, iron, and so forth, which 
produce them: but my own attention was particularly 
given to the regions of absorption, or to the color it 
caused; and I found that the sun's body must be deep
ly bluish, and that it would shed blue light, except for 
this apparently colorless solar atmosphere which really 
plays the part of a reddish veil, letting a little of the 
blue appear on the center of the sun's disk where it is 
thinnest, and staining the edge red, so that to delicate 
tests the center of bhe sun is a pale aquamarine, and 

some stamens, others pistils. Sometimes the sexes are 
on different trees, sometimes on the same, and we have 
more than once met with flowers which bore stamens 
and pistils within the same flower. The matter is of 
some importance because, of course, if a purely male 
plant be cultivated no fruit is oBtained, and the fruit, 
though of little value as an article of diet in this coun
try, is ornamental and striking in appearance. In the 
tropics it is used in a cooked condition, in curries, 
pickles, etc. There are several sl?ecies; the best known 
1S C. papaya; C. cundinamarcensis, so-called from Cun
dinamarca, a State in New Granada, is of smaller 
stature; C. erythrocarpa has crimson fruit. M. Van 
Volxem has raised variou� hybrids interesting for the 
beauty of their fruits, and of some of which we have 
given illustrations on a former occasion.-The Garden
ers' Chronicle. 

WHEN coal-gas flows through a pipe and burns in 
the air, and one end of the pipe (say three feet) can be 
disconnected in a moment, the flame continues to burn, 
the air flowing in beneath. The flame burns a shorter 
time when the tube has a vertical position. When two 
of such tubes are disconnected mechanically at the 
same moment, a very small section can be measured by 
ascertaining the difference of the time of burning of 
the flames on the two tubes supposed to be of the same 
length and position to the vertical line. In this way I 
have tlemonstrated before a large audience that a 
chimney in which two matches are burned is a stronger 
exhauster than the same chimney in which only one 
is burned. In the same manner I have proved that a 
chimney with short turns draws less with the same 
quantity of fuel than a straig!tt one of the same dimen
sions.-L. C. Levoir, Chem News. 

its edge a garnet. The effect I found to be so impor
a reddish glass in its roof, would the perpetual dweller tant, that, if this all but invisible solar atmosphere 
in it ever have had an idea but that the sun was red? were diminished by but a third part, the temperature 
How is he to know that the glass is "colored," if he has of the British Islands would rise above that of the never anything in his life to compare it with? How torrid zone; and this directed my attention to the great 
can he have any idea but that this is the sum of all the practical importance of studying the action of our own 
sun's radiations (corresponding to our idea of white or terrestrial atmosphere on the sun, and the antecedent colorless light)? Will not the habit of his life confirm probabilty that our own air was also and independenthim in the idea that the sun is red? and.· will he not ly making the really blue sun into an apparently 
think that there is no color in the glass, so long as he white one. We actually know, then, beyond conjecture, 
cannot go outside to see? Has this any suggestion for by a comparison of the sun's atmosphere where it is 
us, Who have none of us ever been outside our crystal thickest, and where it is thinnest, that an apparently roof to see? We must all acknowledge in the abstract, colorless atmosphere can have such an effect; and that habit is equally strong in us, whether we dwell in analogous observations which I have carried on for a cave or under the sky; that what we have. thought many years, but do not now detail, show that the at
from infancypwill probably appear the sole possible ex- mosphere of our own planet, this seemingly clear air in planation; and that, if we want to break its chain, we which we exist like creatures at the bottom of the sea, 
should put ourselves, at least in imagination, under does do so. We look up through our own air as 
conditions where it no longer binds us. through something so limpid in its purity, that 

The Challeuger has dredged from the bottom of the it appears scarcely matter at all; and we are apt 
ocean fishes which live habitually at great depths, and to forget the enormous mass of what seems of such whose enormous eyes tell of the correspondingly faint lightness, but which really presses with nearly a ton to light which must have descended to them through the each square foot, so that the weight of all the buildings seemingly transparent water. It will not be so futile in this great city, for instance, is less than that of the 
a speculation as it may at first seem, to put ourselves air above them. in lInagination in the condition of creatures under the I hope shortly to describe the method of proof that sea, and ask what the sun may appear to them; it, too, has been acting like an optical sieve, holding for. if the fish who had never risen above the ocean back the blue; but it may naturally be asked, Can our floor were an intelligent being, might he not plausibly senses have so entirely decei ved us that they give no reason that the dim greenish ligqt' of his heaven- hint of this truth if it be one? Is the appeal wholly which is all he has ever known-was the full splendor to recondite scientific methods, and are there no indiof the sun, shin� through a medium which all his e:r- cations, at least, which we may gather for ourselves? I perience shows is transparent? We ourselves are, m think there are even to our unaided eyes indications very fact, living at the floor of a great aerial sea, that the seemingly transparent air really acts as an 

* A lecture delivered at the Royal Institution, April 17, 1S85, by Prof. I orange medium, and keeps the blue light back in the 
s. P. Langley, of Alleghany. . upper sky. 
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If I hold this piece of glass before m y  eyes, it seems make a pure white, but one tinted with blue. I take see, we should probably find to have numerous a�
colorless and transparent; but it is proved not to be so out the original excess of blue, and what remains com- sorption spaces in it corresponding to the Fraun
by looking through lit edgewise, when the light, by bines into a pure white. Please bear in mind that hofer lines, but where heat has been stopped out rather 
traversing a greater extent, brings out itH true color, when we "put in" blue here, we have to do so by than light. To make our research thorough, then, we 
which is yellow. Every one knows this in every day straining out other light through some obscuring me- ought not to trust to the eye only, or even chiefly, but 
experience. We shall not get the color of the ocean by dium, which makes the spectrum darker, but that, in have some way of investigating the whole spectrum
looking at it in a wine glass, but by gazing through a the case of the actual sunlight, introducing more blue the invisible, in which the sun's power chiefly lies, as 
great depth of it, and so it is with the air. If we look introduces more light, and makes the spectrum well as the visible, and both with an instrument that 
directly up, we look through where it is thinnest; but brighter. would discriminate the energy in these very narrow 
if we look horizontally through it toward the horizon, The spectrum on the screen ought to be made still spaces like an eye to see in the dark; and, if science 
through greatthicknesses, as at sunrise or sunset, is it brighter in the blue than it is-far, far brighter-and possesses no such instrument, then it may be necessary 
not true that this air, where we see its real color most then it might represent to us the original solar spec- to invent one. 
plainly, makes the sun look very plainly yellow or trum before it has sufferea any absorption either in The linear thermopjle is nearest to it of any, and we 
orange? We not only see here, in humid English skies, the'sun's atmosphere or our own. The Fraunhofer all here know what good work it has done- but even 
the orange sunset waning slow, but most of us, in these line's do not appear in it; for these, when found in the that is not sensitive enough to measure in the grating 
days of travel, can pe�fectly testify that the clearest solar spectrum, show that certain individual rays have spectrum, in some parts of which the heat is four hun
heavens the earth affords, the rosy tint on the snows been stopped, or selected for absorption by the inter- dred times weaker than in that of a' prism, and. we 
of Mont Blanc, forerunning the dawn, or the warm vening atmospheres; and, though even the few yards want to observe this invisible heat in very narrow 
glow of the sun as he sets in Egyptian skies, show this of atmosphere between the lamp and the screen absorb, spaces. Something like this has been provided since 
most clearly-show t�at the atmosphere holds back is not enough to show. by Captain Abney's most valuable researches; but 
the blue rays by preference, and lets the orange Our spectrum, as it appears before absorption, might these did not at the time go low enough for my pur
through. be compared to an army divided into numerous bri- pose, and I spent nearly a year, before ascending the 

If next we ask, What has become of the blue that it gades, each wearing a distinct uniform, one red, one mountain, in inventing and perfecting the new instru
has stopped? does not the very blue of the mid-day sky green, one blue; so that all the colors are represented ment for measuring these, which I have called the 
relate the rest of the story, that blue which Prof. 'l'yn- each by its own body. If, to represent the light ab- "bolometer," or" ray-measurer." The principle on 
dall has told us is due to the presence of innumerable I sorbed as it progresses, we supposed that the army ad- which it is founded is the same as that employed by 
nne particles in the air, which act selectively on the vances under a fire which thins its numbers, we should I my late lamented friend, Sir William Siemens, for 
.solar waves, diffusing the blue light toward us? I have to consider that (to give the case of nature) this measuring temperatures at the bottom of the sea, which 
hope it will be understood that Professor Tyndall is in destructive fire was directed chiefly against those di- is, that a smaller electric current flows through a warm 
no way responsible for my own inferences; but I think visions which were dressed in blue, or allied colors, so wire than through a cold one. 
it is safe, at least, to say that the sky is not self-Iumi- that the army was thinned out unequally, many men One great difficulty, was to make the conducting-wire 
nous, and that, since it can only be shining blue at the in blue being killed off for one in red; and that, by the very thin, and yet continuous; and for this purpose, 
expense of the sun, all the light this sky sends us has time it has advanced a certain distance under fire, the almost endless experiments were made; among other 
been taken by our atmosphere away from the direct proportion of the men in each brigade has been alter- substances, pure gold having been obtained by chemi
solar beam, which would grow both brighter and bluer ed, the red being comparatively unhurt. Almost all cal means in a plate so thin that it transmitted a sea
if this were restored to it. absorption is thus selective in Its action, and often in green light through the solid substance of the metal. 

If all that has been said so far renders it possible an astonishing degree; killing off, so to speak, certain 'l'his prming unsuita,ble, I learned that iron had been 
that the sun may be blue, you will still have a right to rays in preference to others, as though by an intelli- rolled of extraordinary thinness in a contest of skill 
say that" possibilities" and "may bees " are not evi- gent choice, and not only destroying most of certain between some English and American iron-masters; and, 
dence, and that no chain of mere hypotheses will draw divisions (to continue our illustration), but even pick- procuring some, I found that fifteen thousand of the 
'['ruth out of her well. We are all of one mind here, and I ing out certain files in each company. Every ray, iron plates they had rolled, laid one on the other, 
desire next to call your attelltien to what:I think is then, has its own individuality, and on this I cannot too would make but one English inch. Here is some of it, 
evidence. strongly insist; for just as two men retain their person- rolled between the same rolls which turn out plates for 

Remembering that the case of our supposed dweller in· alities under the same red uniform, and one may fall an iron-clad, but so thin, that, as I let it drop, the iron 
the cave who could not get outside, or that of the in- and the other survive, though they touch shoulders in plate flutters down like a dead leaf. Out of this the 
habitants of the ocean floor who cannot. rise to the sur- the ranks, so in the spectrum certain parts will be first bolometers were made; and I may mentioned that 
face, is really like our own, over whose heads is a crys- blotted out by absorption, while others next to them the cost of these earlier experiments was met from a 
talline roof which no man from the beginning of time may escape. legacy by a founder of the Royal Institution, Count 
has ever got outside of-an upper sea to whose surface To illustrate this effective absorption, I put a piece Rumford. The iron is now replaced by platinum, in 
we have never risen-we recognize that if we could rise of didymium glass in the path of the ray. It will, of wires, or rather tapes, from a two-thousandth to a 
to the surface, leaving the medium whose effect is in: of course, absorb some of the light; but, instead of dim- twenty-thousandth of an inch thick, one of which is 
dispute wholly beneath us, we should see the sun as it I ming the whole spectrum, we might almost say it has within this button, where it is all but invisible, being 
is, and get proof of an incontrovertible kind; and that, arbitrarily chosen to select one narrow part for action, far finer than a human hair. I will project it on the 
if we can not entirely do this, we shall get nearest to I in this particular case choosing a narrow file near the screen, placing a common small pin beside it as a 
proof u�der our real circumstan�es by going .as high as ora�ge, and letting all the rest go unharmed. . In this stanc!ard of comparison. This l;lUtton is place� in .this 
we can m a balloon, or by ascendmg a very hIgh moun- :arbItrary way our atmosphere operates, but In a far ebomte case, and the thread is moved by thIS mlCro
tain. '['he balloon will not do, because we have to use 'I more complex manner, taking out a narrow file here, meter screw, by which it can be set like the spider-line 
heavy apparatus requiring a solid foundation. The and another there, in hundreds of places all through of a reticule; but by means of this cable, connecting it 
proof to which I ask your kind attention, then, is that the spectrum, but, on the whole, much the most in to the galvanometer, this thread acts as though sensi
derived from the actual ascent of a remarkable moun- I the blue, the Fraunhofer lines being merely part of the tive, like a nerve laid bare to every indication of heat 
tain by an expedition undertaken for that purpose, evidence of this wonderful quasi-intelligent action and cold. It is, then, a sort of sentient thing; what the 
which carried a whole physical laboratory up to a which bears the name of selective absorption. eye sees as light it feels as heat, and what the eye sees 
point where nearly one-half the whole atmosphere lay Before we leave this spectrum, let us recall one most as a narrow band of darkness (the Fraunhofer line) this 
below us. I wish to describe the difference we found important matter We know that here, beyond the feels as a narrow belt of cold ; so that, when moved 
in the sun's energy at the bottom of the mountain, and red, is solar energy in the form of heat, which we can- parallel to itself and the Fraunhofer lines down the 
at the top, and then the means we took to allow fort.he not see, but not on that account any less iInportant. spectrum, it registers their presence. 
effeet of that part of the earth's atmosphere still over More than half the whole power of the sun is here in-' It is true, we can see these in the visible spectrum. 
our heads even here, so that we may be said to have visible, and, if we are to study completely the action But you remember, we propose to explore the invisible 
virtually got outside it altogether. of our atmosphere, we shall have to pay great attention also; and, since to this dark is the same as the light, it 

"Before we begin our ascent, let me explain more clear- to this part, and find out some way of determining the will feel absorption-lines in the infra-red which might 
ly what we are going to seek. We need not expect to loss in it; which will be difficult, for the ultra-red end remain otherwise unknown. 
find that the original sunlight is a pure mono-chroma- is not only invisible, but compressed, the red end be- I have spent a long time in these preliminary re
tic blue by any means, but that though its rays con- ing shut up like the closed pages of a book, as you may searches, in indirect methods for determining the ab
tain red, orange, blue, and all the other spectral colors,., notice by comparing the narrowness of the red with sorption of our atmosphere, and in experiments and 
the blue, the violet, and the allied tints were originally I the width of the blue. calculations which I do not detail; but it is so often 
there in disproportionate amounts; so that, though all Now, refraction by a prism is not the only way of supposed that scientific investigation is a sort of hap
which make white were present from the first, the re- forming a spectrum. Nature furnishes us color not py guessing, and so little is realized of the labor of 
frangible end of the spectrum had such an excess of only from the rainbow, but from non-transparent sub-. preparation and proof, that I have been somewhat par
color .. that the dominant effect was that of a bluish sun. stances, like mother of pearl, where the iridescent hues ticular in describing the essentIal parts of the apparatus 
In tlie same way, when I say briefly, that our atmo- are due to microscopically fine lines. . Art has lately finally employed; and now we must pass to the scene 
�phere has absorbed this exce�s of blue and let the surpassed nature in these wonderful " gratings," con· of their use. 
white reach us, I mean, more strictly !Speaking, that., sisting of pieces of polished metal, in which we see at We have been compared to creatures living at the bot
this atmosphere has absorbed all the colors, but se-i first nothing to account for the splendid play of color tom of the sea, who frame their deceptive traditional 
lectively taking out more orange than red, more green. apparently pouring out from them like light from an notions of what the sun is like from the feeble, changed 
than orange, more blue than green; so that its actlOn is opal, but which. on examination with a powerful micro- rays which sift down to them. Thoughsuch creatures 
wholly a taking out, an aetion like that which you now scope, show lines so narrow that there are from fifty to could not rise to the surface, they might swim up to
see going on with this sieve, sifting a mixture of blue a hundred in the thickness of a fine human hair, andall ward it; and if these rays grew hotter, brighter, and 
and white beads, and holding back the blue, while let- spaced with wonderful precision. bluer, as they ascended, it would be almost within the 
ting the white fall down. This grating is equal in defining power to many such capacity of a fish's mind to guess that they are still 

This experiment only rudely typifies the action of the prisms as we have just been looking at, but its light does brighter and bluer at the top. Since we children of the 
atmosphere, which is discriminating and selective in an' not show well upon the screen. You will see, however, earth, while dwelling on it, are always at the bottom 
amazing degree; and, as there are really an infinite that its spectrum differs from that of the prism, in that of a sea, though of another sort, the most direct method 
number of shades of color in the spectrum, it would in this case the red end is expanded, as compared with of proof I spoke of, is merely to group as far as we can, 
take forever to describe the action in detail. It is mere- the violet, and the invisible ultra-red is expanded still and observe what happens; though, as we are men, and 
ly for brevity, then, that we now unite the more re- more; so that this will be the best means for us to use not fishes, something more may fairly be expected of 
frangible colors under the genenl word "blue," and in exploring that" dark continent " of invisible heat our intelligence than of theirs. 
the others under the corresponding terms" orange" or found in the spectrum of not only the sun, but of the We will not only guess, but measure and reason; and 
"red." electric light, and of all incandescent bodies, and of in particular we will first, while still at the bottom of 

All that I have the honor to lay before you is less an whose existence we already know from Herschel and the mountain, draw the light and heat out into a spec
announcement of absolute novelty than an appeal to Tyndall. trum, and analyze every part of it by some method that 
your already acquired knowledge, and to your reason Now, we cannot reproduce the actual solar spectrum will enable us to explore the invisible, as well as record 
as superior to the delusions of sense. I have, then, no I on the screen, without the sun itself; but here are pho- the visible. Then we will ascend many miles into the 
novel experiment to offer, but to ask you to look at tographs of it, which show parts of the losses the dif- air, meeting the rays on the way down, before the sift
.some familiar ones in a new light. We are most of us ' ferent colors have suffered on their way to us. We have ing process has done its whole work, and there analyze 
familiar, for instance, with that devised by Sir Isaac I before us the well known Fraunhofer lines, due, you the light all over again, so as to be able to learn t.he 
Newton to show that white light is compounded of 'I remember, not only to absorption in the sun's atmo- different proportions in which the different rays have 
blue, red, and other colors, where, by turning a color-, sphere, but also to absorption in our own. We have been absorbed, and, by studying the action on each 
ed wheel rapidly, all blend into a grayish white. Here been used to think of them in connection with their separate ray, to prove the state of things which must 
you see the "seven colors" on the screen; but, though cause, one being due to the absorption of iron vapor in have existed before this sifting-this selective absorp
all are here, I have intentionally arranged them so the sun, another to that of water vapor in our own air, tion-began. 
that there is too much blue, and the combined result is and so forth; but now I ask you to think of them only It may seem at first that we cannot ascend far enough 
a very bluish white, which may roughly stand for that in connection with the fact that each is due to the ab- to do much good, since the surface of our aerial ocean 
of the original sun ray. I now alter the proportion ·of sorption of some part of the original light, and that col· is hundreds of miles overhead; but we must remember 
colors so as to virtually take out the excess of blue, and lectively they tell much of the story of what has hap- that the air grows thinner as we ascend, the lower at
the result is colorless or white liS'ht. White, then, is pened to that light on its way down to us. Observe, mosphere being so much denser that about one-half 
not necessarily made by combimng the" seven colors," for instance, how much thicker they lie in the blue end the whole substance or mass of it lies within the first 
or any number of thelI,l, unless they are there in just than in the red, another evidence of the great propor- four miles, which is a less height than the tops of some 
proportion (which is in effect what Newton. himself tionate loss in the blue. mountains. Every high mountain, however, will not 
says); and white, then, may be made out of such a If we could restore all the lost light in these lines, we do; for ours must not only be very hig h, but VEry steep; 
bluish light as we have described, not by putting any- i should get back partly to the original condition of so that the station we choose at the bottom may be al
thing to it, but by taking away the excess which is things at the very fount; and, so far as our own air is most under the station we are afterward to occupy at 
there already. concerned, that is what we are to ascend the mountain the top. Besides, we are not going to climb a lofty, 

Here, again, are two sectors-one blue, one orange- for-to see, by going up through nearly half of the at- lonely, summit, like tourists, to spend an hour, but to 
yellow with the blue in excpss-making a bluish disk mosphere, what the rate of loss is in each ray by actual spend weeks; so that we must have fire and shelter, 
where they are revolved. I take out the excess of blue, trial; then, knowing this rate, to be. able to allow for and, above all, we must have dry air·to get clear skies. 
and now what remainR is white. Here is the spectrum '1 the loss in the other part still above the mountain-top; First I thought of t.he Peak of Teneriffe; but. afterward 
itself on the screen, but a spectrum which has been ar- and, finally, by recombining these rays, to get the loss some point in the territories of the United States seem
tificially modified so that the blue end is relatively too as a whole. Remember, however, always, that the ed preferable, particularly as the government offered 
strong. I recombine the colors (by Prof. Rood's inge- most important part of the solar energy is in the dark to give the expedition, through the signal-service, and 
nious device of an elastic lnirror), and th�T do not spectrum, which we do not see, but which, if, we .could under the direction of its' head, Gen. Hazen, materia:l 
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help in transportation, and a military escort, if needed, these mule-tritirui to go with' the escort by this longer pay much attention to bodily comfort, and worked 
anywhere in its own dominions. No summit in the route, I started ·with a guide by a nearer way to those with desperate energy to utilize the remaining autumn 
eastern part of the United States rises much over seven white gleams in the upper skies that had daily tanta- days, which were all too short. 
thousand feet, and, though the great Rocky Mountains lized us below in the desert with suggestions of deli- Here, as below, the sunlight entered a darkened tent, 
reach double this, their tops are the home of fog and cious, unattainable cold. That desert sun had tanned' and was spread into a spectrum, which was explored 
mist; so that the desired conditions, if met at all, could our faces to·a Ipather-like brown, and the change to the' throughout by the bolometer, measuring on the same 
only be found on the other side of the continent, in cooler air as we ascended was at first delightful. At i Reparate rays which we had studied below in the des" 
southern California, where the summits of the Sierra an altitude of five thousand feet we came to a wretched i ert, all of which were different up here, all having 
Nevada rise precipitously out of the dry air of the band of nearly naked savages, crouched around their grown stronger, but in very different proportions; On 
great wastes in lonely peaks, which look eastward down camp-fire, and-at six thousand found the first scattered the screen is the spectrum as seen in the desert, drawn 
from a height of nearly fifteen thousand feet upon the trees; -and here the feeble suggestion of arath stopped, 'on a conventional scale, neither prismatic nor normal, 
desert lands. and we descended a ravine to the bed 0 a mountain but such that the intensity of the energy shall be the 

This remote region was, at the time I speak of, al- stream, up which we forced our way, cutting through same in each part, as it is represented here by these 
most unexplored; and its highest peak, Mount Whit- the fallen trees with an axe, fighting for every foot of equal perpendiculars in every color. Fix your atten. 
ney, had been but once or twice ascended, but was lj,dvance, and finally passing what seemed impassable. tion on these three as types, and you will see better 
represented to be all we desired, could we once climb It was interesting to speculate as to the fate of our what we found on the mountain, and what we inferred 
it. As there was great doubt whether our apparatus, siderostat mirrors and other precious freight, now as to the state of things still higher up, at the surface 
weighing several thousand pounds, could possibly be somewhere on a similar rbad, but quite useless. We of the aerial sea. 
taken to the top, and we had to travel three thousand were committed now, and had to make the best of it; You will obtain, perhaps, a clearer idea, however;' 
miles even to get where the chief difficulties would be- and, besides, I had begun to have my attention directed from the following statement, where I use, not the 
gin, and make a desert journey of a hundred and fifty to a more personal subject. This was, that the colder exact figures used in calculation, but round numbers; 
miles after leaving the cars, it may be asked why we I it grew, the more the sun burnt the skin-quite liter- to illustrate the process employed. I may premise that 

'committed ourselves to such an immense journey, to. ally burnt, I may say; so that by the end of the third the visible spectrum extends from H (in the extreme 
face such unknown risks of failure. The answer must: day my face and hands, case-hardened, as I thought, blue) to A (in the deepest red), 01' from near 40 (the ray 
be, that mountains of easy ascent, and fifteen thousand'\ in the desert, began to look as if they had been seared of forty hundred-thousandths of a millimeter in wave
feet high, are not to be found at our doors, and that 'I with red-hot irons, here in the cold, where the ther- length) to near 80. All below 80, to the right, is the in" 
these risks were involved in the nature of our novel ex- ,mometer had fallen to freezing at night; and still, as visible infra-red spectrum. Now, the shaded curve 
periment; so that we started out from no love of mere "I we ascended, the paradoxical efl'ect increased. The above the spectrum represents the amount of energy 
ad venture, but from necessity, much into the unknown. colder it grew about us, the hotter the sun blazed in the sun's rays at the foot of the mountain, and was 
The liberality of a citizen of Pittsburg, to whose en- above. We have all heard, probably, of this curious obtained in this way: Fix your attention for a moment 
couragement the enterprise was due, had furnished the effect of burning in the midst of cold,and some of us on any single part of the spectrum; for instance, that 
costly and delicate apparatus for the expedition; and:1 may have experienced it in the Alps, where it may be whose wave-length is 60. If the ,heat in this ray, a.s 
that. of the transcontinental railroads enabled us to aided by reflection from the snow, which we did not represented by the bolometer at the foot of the moun� 
take this precious freight along in a private car, which: have about us at any time except in scattered patches ; tain, >vas (let us suppose) 2°, on any arbitrary scale we 
carried a kitchen, a steward, a cook, and an ample: but here by the end [of the fourth ,day, my face was draw a vertical line, two inches or two feet high, over 
larder besides. scarcely recognizable,-and it almost seemed as though that part of the spectrum. If the heat at anotheT 

In this we crossed the entire continent from oc ean to sunbeams up here were different things, and contained point, such as 40, were but to, a line wou ld be drawn 
ocean, stopped at San E'rancisco for the military escort, something which the ail' .filters out before they reach there a quarter of an inch high; and so on, till these 
went three hundred miles south so as to get below the us in our customary abodes. Radiation here is in- vertical lines mark out the shaded parts of the draw
mountains, and then turned eastward again on to the creased by the absence of water-vapor, too; and, on the ing, the gaps and depressions in whose outline corre
desert, with the Sierras to the north of us, after a jour- whole, this intimate personal experience fell in almost spond to the" cold bands" already spoken of. Again : 
ney which would have been unalloyed pleasure except too well with our anticipations that the air is an even if on top of the mountain we mellsure all these over 
for the anticipation of what was coming as soon as we more elaborate trap to catch the sunbeams than had once more, we shall find all are hotter; so that we must 
left our car. I do not, indeed, know that one feels the been surmised, and that this effect of selective absorp- up there lllake all our lines higher, but in ve1'y dijJ'er
triumphs of civilization over the opposing forces of tion and radiation was intimately connected with that ent proportions. At 60, for instance, the heat (and 
nature anywhere more than in the sharp contrasts change of the primal energies and primal color of t.he light) may hav.e grown from 2° to 3', or increased one
which the marvelou s luxury of recent railroad acconl- ! sun which we had climbed towards it to study. half, while above 40 the heat (and light) may have 
modation gives to the life of the desert. When one is' On the fourth day, after break-neck ascents and grown from to to 1°, or increased five times. These 
in the center of one of the great barren regions of the descents, we finally ascended by a ravine down which lllountain measurements give another spectrum, the 
globe, and, after looking out-from the windows of the leaped a cataract, till, at nightfall, we reached our energies in each part of which are defined by the mid
flying train on its scorched wastes for lonely leagues of upper camp, which was pitched by a little lake, one of dIe dotted line, which we see indicates very much 
habitless desolation, turns to his well-furnished dinner- the sources of the waterfall, at a height of about twel ve greater energy, whether heat or light, in the blue end 
table, and the fruit and ices of his dessert, he need not thousand feet, but where we seemed in the bottom of than below. Next, the light 01' heat which would be 
envy the heroes of oriental story who were carried a valley, nearly surrounded as we were by an amphi- observed at the surface of the atmosphere is found in 

-across dreadful solitudes in a single night on the backs theater of rocky walls which rose perpendicularly to this way. If the mountain-top rises through one-half 
of flying genii. Ours brought us over three thousand the height of Gibraltar f"')In the sea, and cut off all the absorbing mass of this terrestrial atlllosphere (it 
miles to the Mojave desert. It was growing hotter and view of the desert below, or even of the peak above us. does not quite do so, in fact), and by getting rid of 
hotter when the train stopped in the midst of vast sand- The air was wonderfully clear; so that the sun set in a that lower half the ray 60 has grown in brightness from 
wastes a little after midnight. Roused from our sleep, yellow rather than an orange sky, which was reflected 2 to 3, or half as much again, inlgoing up to the top it 
we stepped on to the brown sand, and saw our luxuri- in the little ice-rimmed lakes, and from occasional snow- would gain half as much more, or become 472'; while 
ous car roll away in the distance, experiencing a tran- fields on the distant waste of lonely mountain summits the ray near 40, which has already increased to five 
sition from the conditions of eivilization to those almost on the west. times what it was, would increase five times more, or 
of barbarism, as sharp as could well be imagined. We The mule-train, sent off before by another route, had to 25. Each separate ray increasing thus nearly in 
commenced our slow toil northward with a thermome� not arrived when we got to the mount,ain camp, ,and some geocentric progression (though the heat, as a 
tel' at 110° in the shade, if any shade there be in the we realized that we were far from the appliances of whole, does not), you see how we are able, by repeat
shadeless desert, which seem to be chiefly inhabited by civilization by our inability to learn about our chief ing this process at every point, to build up our outer 
rattlesnakes of an ashen gray color and a peculiarly apparatus; for here, without post or telegraph, we or highest curve, which represents the light and heat 
venomous bite. '.rhere is no water save at the rarest were as completely cut of! from all knowledge of what, at the surface of the atmosphere. These have grown 
intervals, and the soil at a distance seems as though might be going on with it in the next mountain ravine lout of all proportion at the blue end, as you see by the 
strewed. with sheets of sah, which aids the delusive as a ship at sea is of the fate of a vessel that sailed I outer dotted curve, and now we have attained by 
show of the mirage. These are, in fact, the ancient before from the same port. During the enforced idle- actual measurement that evidence which we sought; 
beds of dried-up salt lakes or dead seas, some of them ness, we ascended the peak nearly three thousand feet I and by thus reproducing the spectrum outside the at
being below the level of the ocean; and such a one on above us, with our lighter apparatus, leaving the ques- 'mosphere, and then recombining the colors by like 
our right, though only about twenty miles wide, has tion of the ultimate use of the heavy ones to be settled methods to those you have seen on the screen, we 
earned the name of" Death Valley," from the number later. There seemed little prospect of carrying it up, finally get the true color of the sun, which tends, 
of human beings who have perished in it. Formerly as we climbed where the granite walls had been split broadly speaking, to blue. 
an emigrant train, when emigrants crossed the conti� by the earthquakes, letting a stream of great rocks, It is so seldom that the physical investigator meets 
nent in caravans, had passed through the great Arizona like a stone river, flow down through the interstices by any novel fact quite unawares, or finds any thing ex
deserts in safety, until, after their half-year's journey, which we ascended ; and, in fact, the heavier apparatus cept that in the field where he is seeking, that he must 
their eyes were gladdened by the snowy peaks of the was not carried above the mountain camp. count it an unusual experience to come unexpectedly 
Sierras looking delusively near. The goal of their long The view from the very summit was over numberless on even the smallest discovery. This experience I had 
toil seemed before them; only this one more peaks on the west to a horizon, fifty miles away, of on one of the last days of work on the �pectrum. on the 
vaUey,lay between; and into this they descended, unknown mountain-tops; for, with the exception of mountain. I was engaged in exploring that great in
thinking to cross it in a day, but they Hever crossed it. the vast ridge of Mount Tyndall, and one or two less visible heat-region still but so partially known, or, 
Afterward the long line of wagons was found, with the conspicuous ones, these summits are not known to rather, I was mapping in that great "dark conti
skeletons of the animals in the harness, and by them fame; and wonderful as the view m ay be, all the nent" of the spectrum, and by the aid of the exquisite 
those of men, women, and little children, dead of thirst; charm of association with human interest which we sky and the new instrument (the bolometer) found I 
and some relics of the tragedy remained at the time of find in the mountain landscape of older lands is here could carry the survey farther than any had been be
our journey. I cite this as an indirect evidence of the lacking. It was impossible not to be impressed with fore. I substituted the prism for the grating, and 
phenomenal dryness of the region-a dryness which so the savage solitude of this desert of the upper air,and measured on in that unknown region till I had passed 
far served our object, which was, in part, to get rid, as our remoteness from man and his works; but I turned the Ultima Thule of previous travelers, and finally 
much as possible, of that water-vapor which is so well to the study of the special things connected with my came to what seemed the very end of the invisible heat
known to be a powerful ab�orber of the solar heat. mission. Down far below, the air seemed filled with spectrum, beyond what had previously been known. 

Everything has an end; and so had that journey, reddish dust that looked like an ocean. This dust is This was in itself a return for much trouble, andI.was 
which finally brought us to the goal of our long travel really present everywhere (I have found it in the clear about rising from my task, whim it occurred to me to 
at the foot of the highest peak of the Sierras, Mount air of Etna); and though we do not realize its presence advance the bolometer still farther; .and I shall not 
Whitney, which rose above us in tremendous preci- in looking up through it, to one who looks down on it, forget the surprise and emotion with which.I found 
pices that looked hopelessly insurmountable and won- the dwellers on the earth seem indeed like creatures at new and unrecognized regions below-a new invisible 
derfully near. The whole savage mountain region, in the bottom of a troubled ocean. We had certainly spectrum beyond the farthest limits of the old one. 
its slow rises from the west, and its descent to the risen toward the surface; for about us the air was of I will anticipate here by saying, that, after we got 
desert plains in the east, is more like the chain called exquisite purity,and above us the sky was of such a down to lower earth again, the explorations and .map
the Apennines, in the moon, than anything I know on deep violet-blue as I have never seen in Egypt or Sicily; ping of this new region was continued. The amount 
the earth. The summits are jagged peaks, like Alpine a n d  yet even this was not absolutely pure, for, "epa- ,of solar energy included in this new extension of .the 
"needles," looking in the thin air so delusively near, rately invisible, the existence of fine particles could yet invisible region is much less than that of the vi!,ible 
that, coming on such a scene unprepared, one would be inferred from their action on the light near the spectrum; while its length upon the wave-length scale 
almost say they were large gray stones a few fields off, sun's edge; so that even hel-e we had not got absolutely is equal to all that previously known visible and. in
with an occasional little white patch on the top that above that dustcshell which seems to encircle our whole visible, as you will see better by this view, having .the 
might be a handkerchief or a sheet of paper dropped planet. But we certainly felt ourselves not only in an same thing on the normal as well as the prismatic scale. 
there. But the telescope showed that the seeming upper, but a different region. We were on the ridge If it be asked which of these is correct, the answer is, 
stones were of the height of many Snowdons piled 011 of the continent ; and the winds which tore by had Both of them. Both, rightly interpreted, mean just the 
one another, and the white patches occasional snow· little in common with the air below, and were bearing same thing; but in the lower one we can more con.ve
fields, looking now invitingly cool from the torrid heat past us (according to the geologists) dust which had niently compare the ground of the researches. of othprs 
of the desert, where we were encamped by a little rivuc once formed part of the soil of China, and been carried with these. These great gaps I was as first in doubt 
let that ran down from some unseen ice-lake in that across the Pacitic Ocean; for here we were lifted into about;. but more recent researches at Alleghany m ake 
upper air. Here we pitched our tents, and fell to work the great encircling currents of t,he·globe, and, "near is probable that they are caused by absorption.in ottr 
(for you remember we must have two stations, a low to t.he sun in lonely Jand s, " were in the right conditions own atmosphere, and not in that of the sun. 
and a high one, to compare the results); and here we to study the differences between his rays at the surface, We would gladly have stayed longer, in'spiteiof 
labored three weeks in almost intolerable heat, the in- and at the bottom of that turbid sea where we had left physical discomfort; but the, formidable descent and 
struments having to be constantly swept clear of the the rest of mankind. We descended the peak, and the ensuing desert journey were bf>fore us, and certain
red desert dust which the hot wind brou ght. Close hailed with j0y the first arrival of our mule-trains with ly the reign of perpetual winter around us grew as hard 
by these tents, a thermometer covered by a single sheet the requisite apparatus at the mountain camp, and to bear as the heats of the desert summer had been. 
of glass, and surrounded by wool, rose to 2370 in the found that it had suffered less than might be expected, On .Sept� 10 we sent our instruments and the es.cort 
sun; and sometimes in the tent, which was darkened I considering the pathless character of the wilderness. back by the former route, and, ourselves unencurn
for the study of separate rays, the heat was absolutely We went to work to build piers, and mount telescopes bered, started on the adventurous descent of theerust
beyond human endurance. E'inally, our apparatl[S I and siderostats; in the scene shown by the next illustra- ern precipices by a downwa.rd climb, which, if s.uccess
was taken apart, and packed in small pieces on the \ tion on the screen, taken from a sketch of my own, ful, would carry us to the plains in a single day. l'at 
backFi of mules, who were to carry it by a ten-days' j where these rocks in the immediate foreground rise to least shall never forget that day, nor the scener.y Df 
journey through the mountains to the other side of t hrice the height of St. Paul's. We suffered from cold rtlOre than Alpine grandeur which we passedinQl1ii. de
the rocky wall, which, though only ten or twelve miles (the 'ice fotming,three inches deep in the tents at night) scent, after first climbing by frozen lakes in the north
distant, arose miles above our heads; and, leaving and from mountain sickness; but we were too busy to ern shadow of·the ,great peak, till we erossed .the east. 
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ern ridges, through a door so narrow that only one 
could pass it at a time, by clinging with hands and 
feet as he swung around the shoulder of the rocks, to 
find that he had passed in a single minute from the 
view of winter to summer, the prospect of the snowy 
peaks behind shut out, and instantly exchanged for 
that below of the glowing valley and the little oasis, 
where the tents of the lower camp were still pitched, 
the tents themselves invisible, but the oasis looking 
like a green scarf dropped on the broad floor of the 
desert. We climbed still downward by scenery unique 
in my recollection . . This view of the ravine on the 
screen is little more than a memorandum made by one 
of the party in a few minutes' halt part way down, as 
we followed the ice-stream between the tremendous 
walls of the defile which rose two thousand feet, and 
between which we still descended, till, toward night, 
the ice-brook had grown into a mountain torrent, and, 
looking up the long vista of our day's descent, we saw 
it terminated by the peak of Whitney, once more lone
ly in the fading light of the upper sky. 

This site, in some respects unequaled for a physical 
observatory, is likely, I am glad to say, to be utilized; 
the President of the United States having, on the pro
per representation of its value to science, ordered the 
reservation, for such purposes, of an area of a hundred 
square miles about and inclusive of Mount Whitney. 

There is little more to add about the journey back to 
civilization, where we began to gather the results of 
our observation, and to reduce them; to smelt, so to 
speak, the metal from the ore we had brought home, a 
slow but necessary process, which has occupied a large 
part of two years. The results, stated in the broadest 
way, mean that the sun is blue, but mean a great deal 
more than that; this blueness in itself being, perhaps, 
a curious fact only, but, in what it hnplies, of practical 

and the earth's atmosphere may be stones useful in the 
future edifice of science: and that, if not in our own 
hands, then in those of others when our day is over, 
they may find the best justification for the trouble of 
their search in the fact that they prove of use to man. 

May I add an expression of my personal gratification 
in the opportunity with which you have . honored me 
o.f bringing these researches before the Royal Institu
tIon, and my thanks for the kindness with which you 
have associated yoursillves for an hour, in retrospect at 
least, with that climb toward the stars which we have 
made together, to find from light in its fullness what 
unsuspected agencies· are at work to produce for us the 
light of common day. 

ATMOSPHERIC ELECTRICITY. 
By L. PALMIERI. 

1. Electricity with a Clea r Sky. -When within a cir
cle of about 140 kilometers in radius, neither rain, snow, 
nor hail is falling, the electricity at the place of observa
tion is always positive. If negative electricity is observ
ed with a clear sky, downfall at some little distance 
may be inferred. As regards the daily periodicity of 
atmospheric electricity in calm, bright weather, two 
maxima and two minima may be recognized. The first 
maximum appears at the ninth hour of the morni.ng; 
the second, which is more decided, a little after sunset. 
It often continues during a great part of the night. 
Toward daybreak a minimum appears, and a second, 
less distinct, in the afternoon. This daily period is 
easily disturbed by movements of the wind, by a cloud 
appearing 011 the horizon, by a mist rising from the 
somma, and by other causes often hard to determine. 
It may be asserted that when the maxima are very 
considerable, or when decided maxima appear at un-

THE CIVET CAT. 
moment. We deduce in connection with it a new value 
of the solar heat, so far altering the old estimates, that 
we now find ie capable of melting a shell of ice sixty 
yards thick annually over the whole earth, or, what 
may seem more intelligible in its practical bearings, of 
exerting over one·horse power for each square yard of 
the normally exposed surface. We have studied the 
distribution of this heat in a spectrum whose limits on 
the normal scale our explorations have carried to an 
extent of rather more than twice what was previously 
known, and we have found that the total loss by ab
sorption from the atmosphere is nearly double what 
has been heretofore supposed. We have found it pro
bable that the human race owes its existence and pre
servation to the heat·storing action of the atmosphere 
even more than has been believed. 

The direct determination of the effect of water-vapor 
in this did not come within our scope; but that the 
importance of the blanketing action of our atmospheric 
constituents has been in no way over-stated, may be 
inferred when I add that we have found by our experi
ments, that, if the planet were allowed to radiate free
ly into space, without any protecting veil, its sunlit 
surface would probably fall, even in the tropics, below 
the temperature of freezing mercury. 

I will not go on enumerating the results of these in
vestigation s; but they all flow from the fact, which 
they in turn confirm, that this apparently limpid sea 
above our heads, and about us, is carrying on a won
derfully intricate work on the sunbeam, and on the 
heat returned from the soil, picking out selected parts 
in hundreds of places. sorting out incessantly at a task 
which would keep the sorting demons of Maxwell 
busy, and, as one result, changing the sunbeam on its 
way down to us in the way we have seen. 

I have alluded to the practical utilities of these re
Iilearches; but, practical or not, I hope we may feel that 
such facts as we have been considering about sunlight 

usual times, the sky on the following days will scarce
ly be serene. If the sky begins to be overcast, the 
electric indications grow stronger, and if at the time 
of the evening maximum the relative moisture increases 
with a heavy dew, maxima of special intensity and dur
ation may be expected. The general assumption that 
atmospheric electricity becomes stronger with the alti
tude has not been confirmed by the observations made 
simultaneously on Vesuviu s and at the observatory of 
the University. The values obtained on Vesuvius were 
generally smaller. As regards the yearly periodicity, 
lower tensions are generally observed on hot summer 
days. In spring and autumn the indications are 
stronger. In winter the values are uncertain. 

2. Electricity with a Cloudy Sky. -In the absence 
of distant rain, etc., the atmospheric electricity on 
cloudy days is always positive. It is less intense, more 
variable, and without a decided daily period. 

3. Electricity in Time of Rain. -During rain, atmo
spheric electricity increaKes considerably, both at the 
place of observation and at some distance, even though 
no lightning occurs; this increase begins and disappears 
along with the rain. Sometimes, if rain is falling at a 
certain distance, the atmospheric electricity changes 
its sign once or repeatedly. When the rain is falling, 
the electricity is positive; this region is surrounded by 
zone of strongly negative electricity, upon which again 
follows a second zone of strongly positive electricity. 

4. Thunder-Rain.-Between ordinary rain and 
thunder- rain, the only difference is the more abundant 
development of electricity in the latter. The raining 
cloud must be regarded as a constantly flowing source 
of electricity. There can be no lightning without rain 
and thunder. The so-called " harvest lightning" is 
merely a distant storm. The sound of thunder cannot 
be heard beyond 21 kilometers, while lightning is per
ceived at a far greater distance.-Biedermann's Cen
tralblatt. 
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THE C IVET CAT. 
CIVET cats have a long tongue covered with horny 

papillffi, like that of the domestic cat, and slightly 
retractile claws, that is to say, capable of being 
drawn in so as not to be worn out while the animal is 
walking. These animals are divided into civet cats 
properly so called, genets, and ichneumons. 

' 

The civet cat is about two feet in length . Its head 
is elongated, and its nose pointed. Its pupil contracts 
so as to form a transverse slit ; its ears are short erect 
and ?f rou�ded form; its tail is long and cyli�drical; 
and Its fur 1S long, coarse, and grayish, variegated with 
black. The entire vertebral column is covered with 
coarse hair capable of erection. The animal has five 
toes to each foot, and retractile claws on the fore feet 
only. Beneath its tail it is provided with a pouch 
which contains an oily substance that hardens and 
furnishes a perfume analogous to musk, and which 
perfumers often substitute for that article on account 
of its being cheaper. This perfume is known in com
merce a� civet. It was formerly so fashionable among 
the Itallans that the latter were styled " civet cats," 
just as in France we called dandies muguets ( " lilies of 
the valley 'I) when the perfume of the lily of the valley 
was popular; and the name civet cat has remained in 
the Italian language as a synonym for " coquette." 

The perfume is extracted from the civet cat's pouch 
by means of a spoon. After this is done, butter is sub
stituted for it. The animal is met with in Abyssinia, 
where it is very common, and in Spain, where it is very 
rare. 

The genet is of the same shape as the civet, but it 
has no perfume pouch. It is found in Africa, in Spain, 
and even in France, where it is quite common in the 
Department of Gironde. It is often tamed, and it is 
known to the fur trade as the Spanish cat. Its fur is 
held in considerable estimation. 

'-!,he ichneumon, which inhabits Egypt, is the same 
ammal �hat the Egyptians adored under this name, 
because It destroys the eggs of the crocodile. Its fur is 
of a gray color. -La Nature. 
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